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achieve desirable lift distributions with tilt-wing and deflected-slipstream propeller air- 
craft configurations in which the propellers blow fairly uniformly across the span. How- 
ever, fan configurations intended to accomplish this goal have been deficient because of 
problems such as large internal losses and failure to achieve the full potential for 
inducing lift on the wing. 
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system blockage of the smaller test section. Model and installation cross-sectional area 
was equal to over 7 percent of the cross-sectional area of the 12-foot (3.7-meter) octag- 
onal test section but was equal to only about 0.5 percent of the cross-sectional area of the 
full-scale-tunnel test section. Accordingly, a correction factor of 1.16 was applied to all 
values of dynamic pressure q used to calculate coefficients for data measured in the 
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noted that, because the present model had a somewhat idealized design aimed at the 
achievement of as good performance as possible, no consideration was given to out-of- 
trim pitching moment and no effort was made to trim the moments usually present on 
models having large flaps that are deflected. The large nose-down pitching moment of 
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cent as much additional circulation lift as the pure-jet-flap configuration. The total lift- 
coefficients, of course, would be more closely comparable since C L r is only part of 

the total lift coefficient. The total lift coefficient for the best version of the present 
model is about 80 to 85 percent of that for an internal-flow jet-augmented-flap configura- 
tion having the same type of physical flap. 
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As pointed out in reference 1 and in the introduction to the present paper, the prin- 
cipal objective in designing fan-powered aircraft was to have the fan efflux induce lift 
over a large span of wing in order to decrease the induced power, or induced thrust, 
required for flight in the transition speed range. The present section of this report is 
intended to show the relative merit of the various versions of the subject model in 
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ducted fans were mounted at the 1/4- and 3/4-semispan stations and when the slipstream 
from the ducts was divided with one-third of it going over the wing and two-thirds of it 
beneath the wing. 
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Figure 2.- Sketch of model. Dimensions are given first in inches and parenthetically in centimeters. 
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Figure 4.- Effect of duct-exit configuration and fences on hovering performance of the model. 
Ducts located at 1/3- and 2/3-semispan stations; 6f = 90°. 
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Figure 5.- Aerodynamic characteristics of the model for = 0. Ducts located at 1/3- and 2/3-semispan stations; 

1:1 duct-exit split; fences off. 




Figure 6.- Effect of momentum-coefficient variation on aerodynamic characteristics of the model. 
Ducts located at 1/3- and 2/3-semispan stations; 1:1 duct-exit split; fences off. 
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Figure 6.- Continued. 
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Figure 6.- Continued, 
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Figure 6.- Concluded. 
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Figure 7.- Aerodynamic characteristics of the model for C M = 0. Ducts located at 1/3- and 2/3-semispan stations; 

1:2 duct-exit split; fences on. 
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(a) 6f = 45°; fences on. 

Figure 8.- Effect of momentum-coefficient variation on aerodynamic characteristics of the model. Ducts located at 
1/3- and 2/3-semispan stations; 1:2 duct-exit split. 
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Figure 10.- Continued. 
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Figure 10.- Continued. 
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Figure 10.- Concluded. 
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Figure 11.- Aerodynamic characteristics of the mode! for C M = 0. Ducts located at 
1/4- and 3/ 4-semispan stations; 1:2 duct-exit split. 
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Figure 11.- Concluded. 
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Figure 12.- Continued. 
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Figure 12.- Continued. 
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Figure 12.- Concluded. 




Figure 13.- Aerodynamic characteristics of the model for = 0. Ducts located at 
1/3- and 2/3-semispan stations; 0:1 duct-exit split. 
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Figure 13.- Concluded. 
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Figure 14.- Effect of momentum-coefficient variation on aerodynamic characteristics of the model. 
Ducts located at 1/3- and 2/3-semispan stations; 0:1 duct-exit split. 




Figure 14.- Continued. 
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Figure 14.- Concluded. 
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Figure 15.- Effect of duct-exit configuration on the circulation lift induced by jet-flap action. Segmented fences; 



Figure 16.- Effect of spanwise duct location on the circulation lift induced by jet-flap action. Segmented fences; 

1:2 duct-exit split; a = 0°. 
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(a) Ducts located at 1/4- and 3/ 4-semispan stations; 1:2 duct-exit split. 
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(b) Ducts located at 1/3- and 2/3-semispan stations; 1:2 duct-exit split. 
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(c) Ducts located at 1/3- and 2/3-semispan stations; 0:1 duct-exit split. 
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